National High Frequency Radar Network

- NOAA 100S Program Office
Project Manager: HF Radar
HSRP
= 06 May 2010
Providence, R.I.



Background

Mature Technology (30+ years) for Measuring
Ocean Current Velocities over Large Coastal
Areas

Numerous Mission-Critical Applications
Hourly, Near-real-time

Spatial Resolution ~1 to 6 km
Relatively Low Maintenance

OOS is Developing a Data Management and
Distribution System for the Nation
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CODAR Transmit Antenna




Recelve and Transmit Antennas
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HF Radar Electronics Enclosure




HF Radar: How It Works
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The Plus Side
- Longer Wavelengths than Met Radars — Immune to Precip
- Ranges to 250 km
- Radiates Less Energy than Household Light Bulb
- Mature Technology

The Minus Side
- Interference from Distant Sources, Crowded Radio Spectrum
- Need “Deep” Water = > 1/2 the radio wavelength

- Interference Hard to Mitigate
- Water Wave Nonlinearities
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HF Radar: How It Works

Direction Finding Radar  Beam Forming Radar

- Where Am 1? -How Fast Am | Going?
- Broad Beam -Narrow Beam
-Compact Antenna -Large Antenna

-Wave Info Limited -Wave Info Easier

-95% of US HFRs

$180-200K




Portals, Nodes, Sites

Portals deployed at Rutgers, UCSB, SFSU,
SLO, MBARI, SIO, OSU, USM, UMiami, UMaine

Nodes deployed at SIO, NDBC & Rutgers

Additional nodes are deployed at JPL, MBARI,
USC and SLO (all part of COCMP)

29 participating institutions, 100+ sites
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Radar Specs

* Velocity Resolution: 2tod cm/s *
« Range Resolution: 0.2 to 6 km **
 Temporal Resolution: 10 to 60 min

* Range Extent: 1 to 200+ km *
» Velocity Accuracy: 5to 10 cm/s

*Depends on Transmit Frequency, Signal Processing
** Depends on RF bandwidth
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What Else Can HF Radar Measure?

Easiest « Surface Wind Direction
« Surface Current Speed
 Significant Wave Height
« Dominant Wave Period
« Dominant Wave Direction
« Surface Wind Speed
* Non-Directional Wave Spectrum
* Directional Wave Spectrum
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Radar Network Growth

HF-Radar Network Growth by Site
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Now, The Big Picture




What HF Radar Provides
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http://cordc.ucsd.edu/projects/mapping/maps/

What HF Radar Provides

[l vl

(et http:/fcorde.ucsd. edufprojects/mapping/maps/fullpage. php?ll=43.59630591596548,-124,562985281 258 wﬂ it E

i Full Page HFRADAR RT¥ Display - Re... = -
«-1Day -1Hour 2010-05-01 13:00:00 UTC +1Hour +1 Day» Bookmark View

Control Panel [X[a) ey : _ , ; :
¥ 4 v kS 3 Coronmg A = Fih : s o LIS ) 3
UTC Tire: 2010-05-02 02:44:24 e IR 7 Po g Zein A

Fernley
Local Tirae: 2010-05-01 20:44:24

Resolutions : fgg M ;1 X
Houtly  25hr Avg g e {0 B SER et \ puEe ity e ake, 12" |oVerington
500m | O $ = el o T (\ Rosgvill'e T 'oaafgemn'e %
=1 X AL @ ; ) : 2 i Ranchos
3 " g i e Y ek N, S i g X \ \
= - : Gty st D%’L’%QSacramehto\'
O O
O
* Vector size is not visually
consistent between resolutions.

s a AL ;
Overlays VIR 7 e . OModesto
SN o Turlock

[“] Station Placeraarks oy 1 5 R
[ So-Cal Ol Platfones A% OIS m L\ mered californi

: '’ la t- AR ‘ Madoera :
Colorhar Sesrr o ', omile's \¢ Fresno

(B vz almas o . QF ot
Current Strength (cmis) 2 e bl T NS Kerman  ganger |

O =
Dinuba ™

0 10 20 0 ba. 3
: Hanfordo, * ©Visalia &
\ =

0 Min crafs |50  Iax

I Default v

: AN ASReR el ‘ A
lCoordmate Loester : sty @Eggéf’efzﬁ’i'?scomq TBim: 6 Ls:

Done




National Network of Regional Associations

~ NERACOOS

National Federation of Regional Associations REATTIEA

for Coastal and Ocean Observing

11 RA s serve the entire US Coastline, including Great
Lakes, the Caribbean and the Pacific Territories

« RAs implement the Regional Coastal Ocean Observing

/ﬁ /Sy(s,tems (RCOOS)
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Latest CODAR Technology

New Compact
CODAR
Antenna

One Pole =
Receive &
Transmit

No Side Whips
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Applications

» Federal, State, Local Agencies
— USCG Search & Rescue
— Water quality monitoring
— Rip current prediction
— Marine navigation
— Harmful Algal Bloom Forecasts
— Fisheries and ecosystem management
— OIl Spill response, both NOAA and state
— Hydrodynamic Modeling
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Example Applications/Products

NOS/CO-OPS Tidal Velocity

NOS/OR&R HAZMAT Spill Response
Trajectories

SoCal Hyperion Wastewater Outfall

NoCal Ocean Beach Wastewater Outfall

S FL US Army Corps of Engineers Dredging
U Miami-NOAA Coral Larvae Drift Modeling
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http://www.sccoos.org/data/harbors/lalb/index.php

Deepwater Horizon Spill Region
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Example Application

Ports & Harbors - Los Angeles / Long Beach
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San Pedre Wave Buoy

Height 0,79 meters (2.59 faer)
Peried 5.56 zeconds

Direction 283°

Temperature 18.1°C (64.6°F)
Time 2008-06-:18 17:59:00 UTC

iNnarby Surface Currents

{Location 33.5943, -118,3042

| Resolution 6km

I"in 24-hour average
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Hyperion Outfall Diversion

1. Multi-Beam Precision Scanning Sonar
(entire length including diffusers, except in the
shallow nearshore area)

2. ROV Inspection at Key Points
(along entire length of outfall)

3. Internal Dive Inspection of First 2,500 of Outfall
(entry from shore structure)

4. Pipe Coring at Indicated Locstions
&. Internal Sonar Scanning of Part of Diffusers
6. Piezometric Testing at Indicated Locations

7. Geophysical Seismic Reflection Survey
(Phase I, if needed slong entire length of outfall,
except nearshore area)

North Diffuser Leg

144" Dia. 1.D. =

5-Mile Outfall 1. Multi-Beam Precision Scanning Sonsar
(entire length including diffusers. except i the
shallow nearshore ares)
2. Dive Inspectiop 1,550R. Encased Section
3. Dive Inspection of Undercut Section

4. Internal ROV Inspection 2,0008. Offshore
(entry from existing 18°x72" diffusers)

5. Internal ROV Inspection 2,0008. Onshore
(entry at shore stiucture)

6. Pipe Coring as Indicated to be Determined
after ROV Inspaction

7. Geophysical Seismic Reflection Survey

(Phase |l, if needed along entire length of
outfall, except nearshore area)

South Diffuser Leg

* Inspection of Hyperion Outfall Pipe (never internally inspected for 50 years).
Serves City of Los Angeles. One of the world’s largest coastal populations.
glose to a billion gallons of sewage to be diverted to an in-shore/shallow outfall.
;c pf extent of impact and public health risk in the Santa Monica Bay




Maritime Safety — Search And Rescue

MARCOOS
HF Radar
Network

Before HF Radar

Coast Guard SAROPS

After HF Radar




Present and Near Future IOOS Efforts

International/national transmit licenses
— January 2012 World Radiocommunications Conference

Standards for Data, Files, Metadata, QC

National Plan Released Sept 2009

— Comprehensive: from Gap Analysis to Detailed
O&M Procedures

— Avallable at wyy.ioos.ciov/nifraclar

National HFR data for US Coast Guard Search
& Rescue with Optimal Interpolation (Ol)

« SBIR: Using AIS for Antenna Calibration
G1OS


http://www.ioos.gov/hfradar

Proposed USCG/SAR-IOOS Product
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Ol RTV — Optimally interpolated near real-
EDS - Environmental Data Server

STPS — Short Term Prediction System Enhancement
SAROPS — Search and Resaue Optimal Plabning System




Summary

Mature Technology (30+ years) for Measuring
Ocean Current Velocities over Large Coastal
Areas

Numerous Mission-Critical Applications
Hourly, Near-real-time

Spatial Resolution ~1 to 6 km
Relatively Low Maintenance

NOAA IOOS is Developing a Data Management
and Distribution System for the Nation

P4 ' g 1
Y J - ’



Questions?

» Jack Harlan —
 http://www.io0s.gov/hfradar
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mailto:jack.harlan@noaa.gov

